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. Hotfire Testing 
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ccounted ror in the measurments. 
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•The liner thickness was sized to keep all of the ‘liner-to-overwrap’ hondline 
below 200°F during operation, and below 300°F at the critical external 
attachment regions during the heat soak back after engine shutdown. 
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. Thermostructural Analysis 



and each set has to be pre- and post-processed individually. 

•Liner material properties vary over temperatures from -50 to over 2500 degrees F. 
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•The final results were very good, with the correlated model for the 30: 1 nozzle having 
frequencies within 10% of the measured frequencies and MAC values greater than 0.9 
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•We could make these liners quickly and inexpensively and slide them into the 
metal “can” for fast turn-around on the test stand. 

•The injector had a flight like faceplate design to properly evaluate TCA 
performance along with the correct heating to the chamber wall. 
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. Film Coolant Study 
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rich gas from flowing parallel to the 
injector face and against the wall. 
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complexity of the nozzle. 

•Three of these nozzles were manufactured and went on to successfully complete an 

accumulated 18 tests and 473 seconds of hot fire, with the longest test 150 seconds 
long. 
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at the throat. The purpose of this addition was to try to reduce the effect that 
throat erosion would have on the performance of the TCA. 
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. Hotfire Test Results 
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on the 15K. No local overheating or streaking has occurred since these faceplate 
modifications were made. 

•The test series ended with a successful 150 second test on 40K#2 (second 40K 
nozzle manufactured). 
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. Injector Attachment Design 
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. Materials and Processing 
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Degraded bondline between the liner and overwrap, 

Induced stress from CTE mismatch between overwrap and liner, 
Repeated use of a single use nozzle. 
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•We are also developing inspection techniques that allow us to judge the liner 
delamination depths and debonded areas caused by the post test heat soak 
through the nozzle wall. Using these techniques, we have been able to retest a 
nozzle up to nine times. 
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thrust category. The technology and design techniques developed on this nozzle 
will scale up to a nozzle of this size, and any booster application should result in 
a nozzle with an increased thrust/weight ratio over the current design. 
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